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1. INTRODUCTION

As part of TDL's on-going effort to develop an automated guidance forecast
package for the Alaskan Region of the National Weather Service (NWS), we
have derived another set of surface wind prediction equations. These equa-
tions, based on Model Output Statistics (MOS), are for the summer season of
June, July, and August. They are quite similar to the ones for the spring
season (March, April, and May) described by Carter (1977).

2. PREDICTORS AND DEVELOPMENT OF FORECASTING EQUATIONS

. We generated, using the MOS approach (see Glahn and Lowry, 1972), one set
of prediction equations for the 0000 GMT cycle and another for the 1200 GMT
cycle of the Primitive Equation (PE) model (Shuman and Hovermale, 1968),
Each set includes equations to predict the U and V components and the wind
speed, S, valid 12, 18, 24, 30, 36, 42, and 48 hr after PE model's input
data times of 0000 GMT and 1200 GMT. Separate equations were developed

for each of the 14 stations shown in Table 1.

Table 1. Fourteen stations used to develop an automated
surface wind forecasting system for Alaska.

Anchorage Juneau

Annette King Salmon
Barrow Kotzebue

Barter Island McGrath

Bethel Nome

Cold Bay St. Paul Island
Fairbanks Yakutat

Table 2 shows the potential predictors we screened from the summer seasons

of 1970 through 1976. These include several wind-related forecast fields

from the PE model, plus the first and second harmonics of the day of the

year. For the 12-, 18-, 24—, and 30-hr projections, we also screened surface
observations of wind, sky cover, and temperature available 6 hr after the

PE model data input times. Backup equations which do not contain any observed
predictors were also derived for these four projections.

We allowed for the selection of up to 12 predictors, but only as long as
each one reduced the variance of any one of the three predictands (U, V, or S)



by an additional three-fourths of one percent. Thus, many of the equations
contain less than the full 12 terms. However, all of the equations contain
at least five predictors.

Table 3 shows the Alaskan wind equations valid 24 hr after 0000 GMT at

King Salmon. Here, 11 PE forecasts and the cosine of the day of the year
reduced the variance of U, V, and S by 50, 37, and 25%, respectively. The
three equations for U, V, and S all use the same 12 predictors, but of course,
each equation has its own unique set of regression coefficients.

Table 4 is a ranking of predictors on the basis of frequency and order of
selection in all the equations valid 12, 24, 36, and 48 hr from 0000 GMT.
The predictors that are selected first and most often are ranked highest in
Table 4. Observed weather elements are very important for the 12-hr projec-
tion, while PE boundary layer and geostrophic wind forecasts are dominant in
the equations for the other three projections.

3. TESTING

We carried out a verification experiment in order to determine how our
automated forecasts compare with those prepared at Weather Service Forecast
Offices (WSFO's) in Alaska. Only four stations were used in this test. In
particular, we verified objective forecasts based on MOS and subjective

NWS local forecasts for Annette, Juneau, Fairbanks, and Anchorage during the
summer seasons of 1975 and 1976. The objective predictions were produced
from regression equations developed on the five summer seasons of 1970 through
1974. These forecasts were generated solely for verification purposes, SO
they were not available as guidance to the field forecasters. We adjusted
each automated forecast of wind speed using an "inflation" technique in the
same manner as we enhance our operational forecasts for the conterminous
United States (see Carter, 1975).

Since the local forecasts were recorded as calm if the wind speed was expected
to be less than 8 knots, we verified these forecasts in two ways. First,

for all those cases where both the objective and subjective wind speed fore-
casts were at least 8 knots, the mean absolute error (MAE) of speed was com-
puted. Cases where the observed wind was calm were then eliminated from this
sample and the MAE of direction was computed. Secondly, for all cases where
both objective and subjective forecasts were available, skill score, percent
correct, and bias by category (i.e., the number of forecasts in a particular
category divided by the number of observations in that category) were computed
from contingency tables of wind speed. The seven categories were less than

8, 8-12, 13-17, 18-22, 23-27, 28-32, and greater than 32 knots.

Tables 5 and 6 show the overall verification scores and contingency tables

for three forecast periods. Tables 7-10 give the verification scores for

each station. The verification times are 0000 GMT (today), 1200 GMT

(tonight), and 0000 GMT (tomorrow). Considering both the latest observed and
forecast input data thatwere available to each forecast system, these valid
times correspond to projections of 18, 36, and 48 hr for the objective pre-
dictions, and 9, 36, and 48 hr for the subjective forecasts. These differences



occur because the local forecasts were not transmitted until 1600 GMT, and
1500 GMT surface observations were probably used to prepare the forecasts
for at least the first projection. In contrast, the objective predictions
were based mainly on 0000 GMT cycle forecasts from the PE model except for
the initial projection where 0600 GMI observed data were also used.

Most of the combined and individual station scores for the initial projection
indicate that the subjective wind forecasts were superior to those from our
PE-based system. This may be due to the substantial influence of terrain on
surface winds in Alaska, plus the 9-hr length of projection advantage for the
local forecasts. However, the objective forecasts are a little better than

the subjective predictions at the latter two valid times. These results are
much like those we obtained with our spring season test equations (Carter, 1977).

4, TFUTURE WORK

We will continue to use this same basic approach to develop Alaskan wind pre-
diction equations for the fall season. In April of 1977 we began transmitting
(via teletypewriter) objective guidance wind forecasts based on the spring
season equations.
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Table 2, Potential predictors avalilable to the screening regression program

for the summer season, The stars indicate that the field is smoothed over
5 (*) or 9 (**) grid points,

. Projection

Predictors - (hours from model run time)

a) PE Model Output

‘U, v, S (Boundary Layer) 6, 12, 18, 24*, 36%*, 4B%*
U, v, 5 (850 mb, 700 mb, 500 mb) 24
Geostrophic U, V, S (1000 mb) 12, 18, 24%, 36%, 48%*
Geostrophic U, V, S (850 mb, " 12, 18, 36*, 48%
500 mb)
Geostrophic Relative Vorticity : -
(1000 mb, 850 mb, 500 mb) 12, 18%, 24%, 36%*%, 48%*
Boundary Layer Wind Divergence 12, 1B*, 24%, 36%%, 4B** -
Conistant Pressure Height 5
(1000 mb, 850 mb, 500 mb) 12, 18, 24, 356*, 48*

Thickness (500 mb Hgt-1000 mb Hgt) 12, 18, 24, 36%, 48%
Surface Pressure (P) 12, 24%, 36%, 4B+
Surface Pressur? Change Pz& - PlZ' (P36 - PZQ)*' (Paa - P36)**

_Mean Relarive Humidity
(1000 mb to 400 mb) 12%, 18%, 24%, 30%%, 36%k, L2**, 48X

Vertical Velocity (850 mb, 650 mb)  24%%*
Temperature (1000 mb, 850 mb) 12, 24%, 36%%, 4B**
Temperature (700 mb, 500 mb) 24%

Potential Temperature (Boundary
Layer) 12, 18, 24, 36%, 48*

Stability (850 mb Temp - 1000 mb
Temp) . 12, 24, 36*%, 4B*%

Stability (700 mb Temp - 850 mb
Temp) 24

b) Other Predictors

Sine and Cosine of the Day of the
~ Year and Twice the Day of the
Year 0

Surface Observations (Total Sky
Cover, Temperature, U, V, S) 6
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